Rat mesangial cell-matrix interactions in culture.
The glomerular mesangium contains fibronectin (FN), laminin, and collagen IV, but it remains unclear whether these matrix proteins affect mesangial cellular functions. The present experiments were designed to test whether cell-matrix interactions could affect some functions of mesangial cells. Cultured rat mesangial cells synthesized a cellular form of FN that was both secreted and incorporated into an extensive, fibrillar pericellular matrix. This FN matrix was increased in high-density cultures and was more developed in human mesangial cells. Rat mesangial cells in vitro displayed a marked capacity to incorporate exogenous FN into a pericellular matrix, demonstrating that accumulations of FN in the mesangial matrix could result from endogenous and/or exogenous sources. Rat mesangial cells also expressed RGD-sensitive integrin receptors for FN, laminin, and collagens I and IV that promoted cell adhesion and that directed differential changes in morphology. Indirect evidence suggested the existence of other mesangial binding sites for extracellular matrix proteins. FN and collagen IV also stimulated modest increases in [3H]thymidine uptake and cell number by quiescent cells. Taken together, these results suggest that cultured mesangial cells present a model system for studying the regulation of cell-matrix interactions in the mesangium.